Hedgehog signaling regulates myelination in the peripheral nervous system through primary cilia.
Myelination is an essential prerequisite for the nervous system to transmit an impulse efficiently by a saltatory conduction. In the peripheral nervous system (PNS), Schwann cells (SCs) engage in myelination. However, a detailed molecular mechanism underlying myelination still remains unclear. In this study, we hypothesized that the primary cilia of SCs are the regulators of Hedgehog (Hh) signaling-mediated myelination. To confirm our hypothesis, we used mouse dorsal root ganglion (DRG)/SC co-cultures, wherein the behavior of SCs could be analyzed by maintaining the interaction of SCs with DRG neurons. Under these conditions, SCs had primary cilia, and Hh signaling molecules accumulated on the primary cilia. When the SCs were stimulated by the addition of desert hedgehog or smoothened agonist, formation of myelin segments on the DRG axons was facilitated. On the contrary, upon administration of cyclopamine, an inhibitor of Hh signaling, myelin segments became comparable to those of controls. Of note, the ratio of SCs harboring primary cilium reached the highest point during the early phase of myelination. Furthermore, the strongest effects of Hh on myelination were encountered during the same stage. These results collectively indicate that Hh signaling regulates myelin formation through primary cilia in the PNS.